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believe to be their patentable invention, and are fiiUy supported by the original application. 


RespectfiiUy submitted. 



Keith Frantz, Reg. No. 37828 
401 West State Street, Suite 200 
Rockford, Illinois 61 101 
(815) 987-9820 
(815) 987-9869 [fax] 



MARKUP SUBSTITUTE SPECIFICATION - US Non-Provisional Patent Application for 
LIGHTWEIGHT COMPOSITE ROOFING TILES 
Vande Hey et al. 
Application S/N 10/688,772, filed 10/18/2003 


( « ^'"^ t 

^^^rrn^^ LIGHTWEIGHT COMPOSITE ROOFING TILES 

[00011 Cross-references to related applications: This application claims priority to 
U.S. Provisional Patent Application S/N 60/419,584, filed October 18, 2002. 

[0002] Reference to sequence listing, table, or computer program listing appendix 
5 submitted on a compact disc: N/A. 

[0003] Statement regarding federally sponsored research or development: N/A. 


Background of the Invention 

7. Field of Invention 

1 0 [0004] The present invention relates to roofing tiles of a type typically used on 

residential and other non-industrial buildings. More particularly, the invention relates to 
lightweight roofing tiles that are molded fi-om a plastic-composite material to simulate 
conventional tiles and certain types of shingles. 
2. Description of Prior Art 

1 5 [0005] Roofing tiles and shingles are available in a variety of styles and materials. 

Conventional roofing tiles are typically eement - concrete, clay or e f<:eramic tiles provided in 
many styles, such as Roman or Spanish-S style. Specialty-type shingles include slate and cedar 
shake shingles. Such tiles and shingles generally offer longer Ufe and less maintenance potential 
as compared with asphalt shingles, and they provide opportunities for unique and exotic roofing 

20 aesthetics not available with asphalt shingles. However, conventional roofing tiles and specialty- 
type shingles suffer from several drawbacks and disadvantages. In general conventional roofing 
tiles are relatively heavy, and they are not easily stacked for transportation to the job site or for 
carrying e amed-fi-om the ground to the roof The tiles must often be hand stacked and securely 
bound for transportation, and the heavier tiles must be carried to the roof a few one or two at a 

25 tim e> or with the use of large material handhng equipment . The unit cost of slate and shake 
shingles is relatively high. Thicker pieces of slate provide a better quality roofl[;]lA but unit, 
handling and installation costs increase as the thickness of the slate increases. The unit cost of 
concrete tile is typically less than slate and shake shingles, but the concrete tiles are also typically 
heavier, resulting in higher handling and installation costs. Roofing tiles and specialty shingles 

30 also require special installation procedures specific to the tile and shingle configuration and type. 
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Consequently, the installed cost of conventional roofing tiles, and slate and shake shingles, is 
relatively high due to high unit costs, and/or the high cost of labor to handle and install the tiles 
and shingles. As a result of these and other drawbacks and disadvantages known through the 
roofing industry, use of conventional roofing tiles and specialty shingles is typically limited to 
5 installation on relatively expensive buildings. 

[0006] Prior roofing tiles and shingles made from plastic-composite materials have 
attempted to address some of the above-noted disadvantages of such conventional roofing 
materials. Composite roofing tiles are generally lightweight, and therefore, present the 
opportunity to reduce costs associated with handling and installation of relatively heavy 

10 conventional tiles and slate shingles. However, many prior composite roofing tile and shingle 
configurations are fabricated as "copies" of the-conventional tiles and shingles. Except for 
weight reduction in certain configurations, such prior composite tiles and shingles suffer from 
many of the same stacking, transportation, handling and installation difficulties as conventional 
tiles and shingles. The installed cost of such composite roofing materials is also relatively high. 

15 The unit cost of composite tiles and shingles is typically higher than the cost of tiles and shingles 
made from conventional materials, and when individual tiles and shingles are installed, the labor 
installation cost is the same as for installation of conventional roofing materials. In addition, 
prior composite roofing tiles and shingles often discolor in visibly evident pattems due to 
extended exposure to sun and weather. This discoloration results from the composition of the 

20 plastic-composite material, the molding process, and/or the configuration of the tiles. Visually 
detectable discoloration is often associated with uniform reinforcing or molding structures 
formed on the underside of the tiles or shingles, causing uniform pattems of regular transitions 
between thick and thin sections of the pieces that discolor non-uniformly upon extended 
exposure to outside elements. Due to the high cost of molds, fabrication of prior composite 

25 roofing tiles and shingles is typically limited to only a few configuration images. As a result, 
installation of such composite materials is often visibly evident due to the repeating image 
pattems as installed onto a roof, and the subsequent discoloration of the tiles and shingles. Prior 
composite roofing tiles and shingles also typically have difficulty meeting requirements for 
resistance to wind uplift as designated for roof construction in certain geographic areas of the 

30 coimtry. As a result of the above-identified and other known disadvantages, prior composite 
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roofing tiles and shingles have meet with only limited success in the market place, and the bulk 
of the roofing sold continues to be made from conventional materials. 

Summary of the Invention 
5 [0007] The primary objective of the present invention is to provide a new and 

improved composite roofing tile that is adapted for presentation of conventional roofing tiles and 
shingles, and that addresses the above-identified drawbacks and disadvantages of prior roofing 
tiles and shingles made from both conventional and composite materials. 

[0008] An important objective of the invention is to provide a roofing tile that is 

10 molded firom plastic-composite material to obtain a lightweight, yet durable roofing tile. 

[0009] Another important objective of the invention is to provide a composite 
roofing tile that includes multiple tile or shingle images on a single tile board. This aspect of the 
invention results in reduced handling and installation time and labor as compared with time and 
labor associated with conventional single-image tiles and shingles, and enables potential 
1 5 enhanced pattem randomness for installed tiles and shingles using the same number of mold 
cavities. 

[0010] Another important objective of the invention is to provide a composite 
roofing tile that is configured to present multiple tile and shingle images as individual images 
rather than as multiple connected images. This aspect of the invention assists in further 

20 achieving an installed roof with no readily visible repetition of image patterns on the roof 
[001 1] Another important objective of the invention is to provide a composite 
roofing tile that is suitable for provision of alternate types of images, such as slate and shake 
shingles, Roman or Spanish-S tiles, and other tile and shingle configuration images on the same 
basic configuration tile board. This aspect of the invention results in a reduction of design and 

25 manufacturing costs, simplification of installation procedures with a single basic installation 
procedure for the multiple tile image configurations for reduction in installation time and costs, 
and improved selection choices for the consimier, including up to the time the tile is actually 
installed onto a roof 

[0012] Another important objective of the invention is to provide a composite 
30 roofing tile that is installable with standard, variable or uniformly changing graduated vertical 
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exposure, as desired, 

[0013] Another important objective of the invention is to provide a composite 
roofing tile that is configured for ease of stacking and handUng. This aspect of the invention 
results in improved ease and cost reduction of transportation to the job site, and from the ground 
5 to the roof. Roofing tiles can be stacked stacking for shipping, and for carrying stacked multiple 
tiles at one time from the ground to the roof, regardless of the specific tile or shingle images 
formed in the tile. 

[0014] Another important objective of the invention is to provide a composite 

roofing tile that is configured for interlocking engagement with adjacent tiles when being stacked 
10 and handled, as well as when installed onto a roof. This aspect of the invention further enhances 
ease of handling and installation procedures. 

[0015] Another important objective of the invention is to provide a composite 
roofing tile that does not discolor in visibly evident pattems from extended exposure to sun and 
weather when installed on a roof. 
1 5 [0016] Another important objective of the invention is to provide a composite 

roofing tile that is fabricated with multiple image pattems on the tile board, resulting in further 
reduction of visibly evident repeating pattems in an installed roof. 

[0017] Another important objective of the invention is to provide a composite 
roofing tile that provides reliable, long installed life, thereby contributing to reduced life-cycle 
20 costs. 

[0018] Another important objective of the invention is to provide a composite 
roofing tile with improved resistance to wind uplift as compared with prior composite roofing 
tiles and shingles, and that is capable of meeting such requirements as may be specified in certain 
locations in the country. 

25 [0019] Another important objective of the invention is to provide a composite 

roofing tile that, in implementation of the above objectives, and despite the typically high unit 
cost of composite roofing tiles and shingles, results in an installed roof at less cost than both 
conventional roofing tiles and specialty shingles, and prior composite roofing tiles and shingles. 
[0020] These and other objectives and advantages of the invention will become 

30 more apparent from the following detailed description when taken in conjunction with the 
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accompanying drawings. 

[0021] A preferred embodiment roofing tile according to the invention is formed 
as a generally rectangular board, with two or more tile or shingle images formed side by side in 
the board. The board is formed with side and top weather locks, and support structure to 
5 establish an air space between the tile and the roof deck. Non-uniform reinforcing ridges are 
formed on the underside of the tile images so that, even if the tiles discolor, the images t hev-will 
not discolor in parallel or visibly evident repeating lines. The tiles are configured to interlock 
when stacked together for shipping, handling and stacking on the roof to reduce packaging 
materials and on-site disposal of such materials. The tiles are also configured for self-adjusting, 

1 0 self-centering in side-to-side relation with adjacent tiles as installed on the roof 

[0022] Among the further advantages of roofing tiles in accordance with the 
invention, the rectangular board provides ease of handling and ease of roof layout by the installer. 
Multiple tile or shingle images per tile (i.e.. composite tile board) reduces the number of pieces 
the installer handles. The weather locks allow for contraction and expansion of the tiles due to 

1 5 temperature changes and deflections in the roof deck, and they provide enhanced weatherproof 
characteristics as compared with conventional tiles and recent synthetic shingles. 

Brief Description of the Drawings 
[0023] FIG. 1 is a front view of a roofing tile incorporating the unique aspects of 
20 the present invention. 

[0024] FIGS. 2 and 3 are left and right side views, respectively, of the roofing tile 
shown in FIG. 1. 

[0025] FIGS. 4 and 5 are top (head lap end) and bottom (nose end) views, 
respectively, of the roofing tile. 
25 [0026] FIG. 6 is a rear view of the roofing tile. 

[0027] FIGS. 7 and 8 are cross-sectional views taken substantially along the lines 
7-7 and 8-8, respectively, of FIG. 1. 

[0028] FIG. 9 is a side view of two stacked roofing tiles. 
[0029] FIGS. lOA-C are side views of installed roofing tiles positioned at three 
30 different vertical tile exposures designated as VK V2 and V3 . 
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[0030] FIG. 1 1 is a nose-end view similar to FIG.5 of two interlocked roofing tiles 
as installed onto a roof. 

[0031] FIG. 12 is an enlarged fragmentary view of the self-centering, interlocking 
waterlock established between adjacent installed tiles shown in FIG. 11 . 
5 [0032] FIGS. 13-17 are views if a composite trim piece for use with the tiles. 

[0033] FIG. 1 8 is a view of several trim pieces positioned as would be installed on 

a roof 

[0034] FIGS. 19 and 20 are perspective views of Roman or Spanish-S tiles as for 
presentation in the roofing tiles of the present invention, and associated trim pieces, 

10 [0035] While the invention is susceptible of various modifications and altemative 

constructions, certain illustrated embodiments have been shown in the drawings and will be 
described below in detail. It should be understood, however, that there is no intention to limit the 
invention to the specific forms disclosed, but on the contrary, the intention is to cover all 
modifications, altemative constructions, and equivalents falling within the spirit and scope of the 

15 invention. 

[0036] Reference numerals shown in the drawings correspond to the following: 
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150 - Screws 

"D" - Datum plane 

"H" - Stacking height 

"Vlz3"- Vertical exposure s (also "V2'^ and "V3^') 

5 

Detailed Description of the Invention 
[0037] For purposes of illustration, one embodiment of a roofing tile according to 
the invention is shown in the drawings as tile 10. The tile is molded, such as but not limited to 
with aiiinjection or compression molding processes, with a plastic-composite material that is 
10 adapt e d to p rovides characteristics of relatively high strength, resistance to discoloration from 
extended exposure to outside elements, and a matte finish. One preferred tile is sized at 
approximately 12" x 24", with tile image size of approximately 10" x 1 1-1/2" for maximum 10" 
tile image vertical exposur e when installed onto a roof 

[0038] The tile 10 is generally rectangular, and includes (i) a generally rectangular 

15 center image section 14, or tile image presentation area, in which tile or shingle images are 

formed, (ii) a head lap 16 end portion integrally associated with and extending along the top of 
the rectangular tile-image section, (iii) a nose 18 end portion integrally associated with and 
extending along the bottom of the rectangular tile-image section, (iv) a waterlock 20 integrally 
associated with and extending along one side, shown in FIG. 1 and herein referred to as the left 
20 side, of the rectangular tile-image section; and (v) an overlap side 22 integrally associated with 
extending along the side of the rectangular tile-image section opposite the waterlock, shown in 
FIG. 1 and herein referred to as the right side. 

[0039] Bri e fly, the The tile-image section 14 is provided with a plurality of side- 
bv-side. spaced images simulating roofing tiles or shingles established in the front surface thereof 
25 for presentation of the images forwardly when the tile is installed onto a roof The head lap 16 
. and waterlock boundary formations 20 extend outwardly from the top and left side of the 
rectangular tile-image section 14, and the nose end 18 and side overlap boxmdary formations 22 
are established on the back, along the bottom and right sides, of the tile-image section. 

[0040] The tile-image section 14 shown is provided with a pair of laterally spaced 
30 slate images 24 having front sides 24a in which the slate images are formed and back sides 24b. 
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A divider section 26, at the center between the two images 24 shown, is established to be visually 
distinct from the tile images 24, to separate the images in the image section 14. The visually 
distinct divider 26 extends from the top of the tile-image section 14 to proximate but slightly 
above the bottom of the tile images 24. The visually distinct divider 26 visually separates the tile 
5 images 24 from one another when the tile is installed on a roof 12, serves to establish separated 
sides of the adjacent images 24, and provides the viewer with the impression that the tile images 
are established with separate tiles rather than with two tile images in one tile unit 10. 

[0041] The preferred visually distinct divider 26 is established by a surface that is 
visually similar to the side interface portion (discussed further below) that is visible between 

10 adjacent tiles 10 when installed onto a roof. In particular, the center divider 26 is visually similar 
in appearance, as well as in length and approximate width, to the vertical strip portion of the 
waterlock 20 (shown on the left side of the tile) that is exposed for viewing between two adjacent 
tiles when installed onto a roof. In other words, the vertical image dividers 26 visually match the 
dividers (i.e., the sides 20) between the image sections of adjacent installed tiles . In the 

15 embodiment shown, the center divider 26 and the exposed strip of the waterlock 20 are presented 
as generally flat, with approximately the same width and length. As a result of the matching 
center and side portions of the tiles, a viewer cannot easily detect the difference between the 
between the tile image dividers and the sides of the tiles 10, and thus cannot distinguish the 
junction between adjacent tiles. The tile looks like individual images, not two images per tile. 

20 Without this visually distinct center and matching exposed side portions, the two-image tile 
presentation would be visually perceptible by virtue of a differently appearing side waterlock 
interface between the tiles. This individual-tile image presentation is enhanced by terminating 
the center and associated side portions at a position above the bottoms of the tile images. 

[0042] Preferred slate-image tiles 10 are formed from, for example, at least four 

25 different molds, with at least two different images 24 per mold. This results in eight entirely 
different images for installation onto the roof in a random, non-repetitive manner, and permits 
substantially enhanced variation of ttie images on the roof, thereby avoiding a repeating tile 
image pattem that would result in an artificial look on the roof. The tile image section 14 may 
alternately be provided with multiple, laterally positioned, images of other styles of tiles or 

30 shingles, such as shake shingles with 3, 4 or 5 cavities for varying numbers of shake images per 
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tile, or Roman or Spanish-S tiles with, for example, three images per mold. In these instances, 
the tiles will include all of the features discussed herein, as applicable to the specific images 
presented. 

[0043] The backsides 24b of the tile images 24 are formed at a position raised 
5 forwardlv from a datum plane "D" (see FIGS. 5 and 8), established by datum surfaces provided 
proximate the perimeter of the tile, to achieve generally hollow images as can be seen in cross- 
sectional views shown in FIGS. 7 and 8[I)]]. Raised tile images enable provision of composite 
tiles that present close simulation of conventional tiles and shingles when installed on the roof 
Raised tile images also enable production of tiles provided with relatively constant wall 

10 thickness, for ease of molding, and to achieve relative lightweight tiles. 

[0044] The backsides 24b of the tile images 24 are atee-provided with reinforcing 
ribs 28 that extend between the top and bottom of the images, and that are characterized as being 
formed as random, non-uniform, non-straight ribs. As a general rule, plastic-composite materials 
of the type suitable for use in roofing tiles discolor from extended exposure to weather elements. 

15 The random pattern reinforcing ribs 28 impart a unique, non-uniform discoloration characteristic 
to the tile images 24 in the present invention. Any discoloration that occurs will be viewed as 
random discoloration. This eliminates the repetitive, non-random discoloration that occurs with 
many prior composite tiles and shingles. In preferred embodiments, the non-imiformity, non- 
repetitive nature of the reinforcing ribs continues throughout all image cavities in all molds used 

20 to produce the tiles 10 in accordance with the invention. If, for example, eight different images 
24 are provided in four tile 10 configuration molds, then eight different sets of non-uniform 
reinforcing ribs will be provided, one set of non-uniform ribs for each tile image 24. This, along 
with random installation of the tiles from the different mold configurations will insure a 
repetitive discoloration pattem does not occur on an installed roof. 

25 [0045] One advantageous result of providing uniformly sized and configured, 

rectangular tiles 10 with image sections 14 as described herein is that the same basic procedure is 
used for installation of roofing tiles independently of the style of the specific tile or shingle image 
presentation to be installed. Different types of conventional tiles and shingles require different 
installation procedures. A common installation procedure using tiles 10 in accordance with the 

30 invention reduces the education needed for the roofer to a single installation procedure for all tile 
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and shingle images provided. A common installation procedure therefore reduces the installation 
costs of the various tile and shingle images, and allows the homeowner to change the selected 
style even after the tile base structure has been installed, up until the tiles are actually installed 
onto the roof. Another advantageous result of providing uniformly sized and configured tiles 

5 with image sections as described is that a standard image vertical exposure can be provided 
independently of the type or style of the image, while still enabling provision of varied vertical 
exposure on a roof if desired. For example, a tile 10 of approximately 12" x 24" in size provides 
a maximum vertical tile exposure of approximately 10 inches, but the vertical exposure may be 
decreased as desired, such as a gradient row decreased exposure as is common with conventional 

10 slate shingles, or staggered exposure between tiles installed in the same row on the roof. 

Conventional shake is installed at a constant 10-inch vertical exposure, but with shake images 
provided in a roofing tile of the present invention, the shake shingle images shingl e s m ay be 
ahemately installed at a different or varying vertical exposxire, an installation feature that is not 
currently available with conventional shake shingles of prior composite shake shingles. 

15 [0046] In general, the top head lap 16 and overlapping nose end 18 of installed 

rows of tiles 10 are cooperative to establish a weather-lock boundary between the rows of tiles as 
installed onto a roof, and the waterlock side 20 and overlapping side 22 are cooperative to 
estabUsh a weather-lock along sides of adjacent installed tiles. More particularly, the head lap 
and waterlock side boundary formations are provided with operative elements facing forwardly 

20 from the fi-ont sides thereof when the tile is installed onto a roof (i.e., outwardly away fi-om the 
roof), and the overlap side formation is provided with cooperative elements facing rearwardly 
firom the back side thereof toward the roof 

[0047] Referring to FIGS. 1 and 2, the head lap 16 includes a generally planar 
shelf 30 that extends along the upper portion of the tile 10, generally parallel to the datum plane 

25 "D" of the tile, at a position below the height of the image fi"ont surfaces 24a, to cause water to 
flow from the top of the shelf toward the bottom of the shelf when the tile is installed on a roof 
The right side of the shelf 30 is closed with a side-ridge water dam 38. The left side 30a of the 
shelf 30 is open for draining into a waterlock channel 60 on the left side of the tile. A top-ridge 
water dam 32 projects forwardly (upwardly as installed onto a roof) from the firont surface of the 

30 shelf, extends along the top of the shelf, uninterrupted cooperatively between the sides of the 
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shelf, to establish an upper water barrier along the top of the shelf and generally along the top of 
the tile 10. A bottom-ridge water dam and guide 34 projects forwardly from the front surface of 
the shelf, preferably to a height greater than the height of the top-ridge water dam 32, and at or 
less than the general height of the front image surfaces 24a, and extends along the lower portion 
5 of the shelf, generally between the shelf and the tile-image section 14. The bottom-ridge water 
dam and guide structure is provided with laterally spaced water exit passages 36 to establish fluid 
communication between the lower portion of the shelf and the top of the tile-image section 14. 
The bottom-ridge water dam and guide structiu-e establishes a substantial barrier to prevent water 
being blown upwardly from the tile image section 14 onto the shelf of the installed tiles 10, yet 

10 provides drainage through the downwardly sloped passages 36 as installed onto a roof for such 
water as may be blown or otherwise accumulate on the shelf 30. The side-ridge water dam 38 is 
raised from the front surface of the shelf 30, and extends along the right side of the shelf to an 
angled height transition between the top ridge water dam 32 and the bottom ridge water dam 36 
to establish a water barrier along the right side of the shelf 

1 5 . [0048] Fastener locations 40 are laterally spaced and positioned proximate the 

bottom-ridge dam 34 along the bottom portion of the shelf 30. The fastener locations are 
horizontally aligned for installation of fasteners therethrough and into a roof batten or directly to 
the roof deck to secure the tiles onto the roof Resistance of the tile 10 to wind uplift generally 
increases the closer the fastener locations are to the top of tile image section 14. The fastener 

20 locations are surrounded by fastener receiving formations comprising upper surrounding bosses 
42 raised upwardly from the shelf to the height preferably of and transitioning into the bottom- 
ridge dam 34. The preferred surrounding upper bosses are provided with tapered counter-sink 
fastener-head receiving holes 42a (see FIG. 7). The upper bosses establish a water barrier 
between the shelf and the installation fasteners, to prevent water from seeping down along the 

25 fasteners and onto the roof deck, and thereby prevent subsequent loosing of the fastener in the 
roof as occurs with certain prior composite roof tile and shingle configurations. This 
configuration boss also enables uses of both nails and threaded fasteners, and particularly provides 
for an improved tight fit with threaded fasteners having complimentary tapered heads resulting in 
additional resistance to wind uplift. Laterally spaced reinforcing ribs 48 extend vertically 

30 between the raised tile images 24 and the bottom-ridge water dam 34 to provide added rigidity 
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and reduce flexing along the transition between the images and the bottom-ridge water dam, thus 
improving resistance to wind uplift during high wind conditions. 

[0049] Tile stacking alignment guides 44 are located near the top of the shelf 30. 
The stacking alignment guides are raised upwardly from the shelf, and are positioned and spaced 
5 to define a generally rectangular surrounded area on the shelf to a height proximate the height of 
the top water dam 32 for position-locating receipt of tile positioning lugs 58 (discussed further 
below) of tile stacked thereon. The stacking alignment guides shown include a pair of laterally 
spaced, laterally extending guides 44a located below the top-ridge water dam 32 to define the 
lower edge of the surrounded space on the shelf, a pair of laterally spaced studs 44b located 
10 outwardly of the guides 44a and extending downwardly from the top shelf to define the sides of 
the surroxmded space of the shelf, with the top-ridge water dam defining the top of the 
surrounded space. 

[0050] Tile installation aUgnment guides 46 are also formed at the top of the tile 
10 with at least one installation alignment guide associated with each of the tile images 24. The 

15 installation alignment guides are laterally spaced and positioned corresponding to proportional 
lateral positions of the tile images. In particular, one alignment guide 46 is shown associated 
with each tile image 24, and is positioned at approximately the lateral center of the associated 
image. The installation alignment guides 46 are useful as cutting guides, for starter tiles in those 
rows that begin with half-width tile images, and for installation alignment of tiles with tiles in 

20 rows therebelow that have been previously installed on the roof 

[0051] A notch 50 formed in the upper right comer of the tile is sized to receive 

wall 66 at the top of the channel 60 on the opposite side of an adjacent tile during installation of 
the tiles on a roo f and is larger from top to bottom on the tile than the closed wall 66 . This 
permits further variation of vertical exposure of installed tiles, by permitting the installer to 

25 stagger the bottom edges of tiles in the same row on the roof 

[0052] As best seen in FIGS. 6-8, the back side of the head lap 16 is provided with 
a bottom support lip 52 that extends downwardly from along the top of the tile 10, and terminates 
in a support edge 84a at the datum plane "D" along the top of the tile. The back sides of the 
overlapping side 22, waterlock side 20, aad-nose end 18 and center 26 of the tile are also formed 

30 with surfaces 84b-[[d]]e, respectively, at the datum plane. Lower support bosses 54 surrounding 
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the fastener locations 40 and depending downwardly from the back of the shelf 30, terminate in a 
support edge 54a p ositioned at the datum plane "D", and optionally include additional support 
pad structure 56 depending downwardly from the back of the shelf to the datum plane "D". The 
lower support bosses 54 and optional additional support pad structure 56 engage battens 142 
5 (such as shown in FIG. 10) on the roof, and estabUsh direct support between the head lap 16 and 
battens 142 when installed thereon. Consequently, the tile will not warp or loosen as a result of 
installation of the fasteners, or being walked on, or from flexing of the tile-image section 14 such 
as from repeated exposure to high winds. Such support, with tapered-head threaded fasteners, is 
particularly advantageous in the tile being capable of meeting requirements for resistance to high 
10 wind uplift. 

[0053] Tile positioning and stacking lugs 58 are also provided on the back side 

30b of the head lap 16. These positioning lugs are extend laterally aligned along the upper 
portion of the tile, and depend downwardly from the backside of the shelf 30 to lower surfaces 
58a positioned below the datum plane "D", to a depth sufficient to engage the top side of the 

15 battens 142 on the roof such as approximately one- fourth (1/4) to one-half (1/2) inch as shown in 
FIG. 10. This results in labor savings when the tiles are installed because the installer will not 
need to be concerned with vertical alignment. The tiles are simply placed on the battens and slid 
down until the positioning lugs 58 engage the top side of the battens. The terminating edges 58a 
of the positioning lugs 58 are roimded to preclude wear of roof deck materials when the tiles are 

20 installed directly onto roof deck materials without battens. The positioning lugs 58 are also sized 
to be received in the surrounded space on the top of the shelf 30 as estabUshed by stacking guides 
44 when the tiles are stacked for shipping and handUng purposes. 

[0054] The waterlock 20 and overlapping side 22 formations of the tiles 10 are 
complimentary and cooperative to establish a waterlock joint between the sides of adjacent 

25 installed tiles, and a self-centering, self-adjusting characteristic of adjacent tiles. The waterlock 
prevents water from seeping between the sides of the tiles and onto the underlying roof deck 
structure, and the self-adjusting overlap feature permits relative movement between the sides of 
the tiles as and when installed onto a roof. In establishing the side waterlock joiut, a forwardly 
facing channel 60 extends continuously along the left side of the tile shown (see FIGS. 1^ and 

30 8), and a complimentary rearwardly projecting Hp 62 is provided extending continuously along 
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the right side of the tile (see FIGS. 4^ and 8). The channel 60 extends from the open side 30a of 
the shelf 30 to an open bottom 64 positioned proximate but not beyond, and preferably slightly 
above, the bottom of the tile-image section 14, such that water will flow down the channel 60 
and out the open bottom 64 onto the tile-image section 14 of the tiles installed in the row 
5 therebelow. A closed water-barrier formation 66 is established at the top of the channel 60, 
provided in the embodiment shown as a continuation of the top water dam 32 (see FIG. 1). The 
lip 62 extends along the outer right edge of the tile-image section 14, from the notch 50 in the 
head lap formation 16 to a position below the open bottom 64 of the channel 60 and above the 
bottom edge of the tile images 24. The lip 62 is established as the outer side of a rearwaidly 

10 facing groove 68 that extends along the right side of the tile, from an open upper end 70 fitting 
proximate but below the position of top closed water-barrier 66 at the top of the chaimel 60 as 
installed with an adjacent tile, and a lower closed end 72 fitting below the open bottom 64 of the 
channel 60. The forwardly facing structure of the right overlapping side transitions between the 
tile image section 14 and the edge of the lip 62. 

15 [0055] As generally shown in FIG. 1 1, the channel 60 and groove 68 are 

complimentary in size and shape such that the lip 62 is shdably received from side-to-side in the 
channel 60 of an adjacent tile when installed on the roof. To establish side-to-side self-centering 
action, the channel 60 is provided with tapered or curved walls, and the lip 62 is configured to 
slide sideways on the tapered walls of the channel 60 toward the center therebetween when 

20 positioned on either side in the channel. Referring to FIG. 12, the channel 60 shown is formed 
with a substantially homogeneous cross-section along the length thereof, established with 
opposing sides 78a, 78b, a root 76, and intermediate walls 74 extending between the root 76 and 
the sides 78a-b. The intermediate walls 74 slope forwardly upon progressing outwardly from the 
center root 76 toward the sides 78 to establish the self-centering chaimel 60. The inner side 78a 

25 of the channel 60 is established at a position generally co-planar with the visually distinct center 
26 between the tile images 24, and transitions into the side of the adjacent tile image 24. The 
outer side 78b of the channel extends to a position raised above the inner side of the channel (i.e., 
the visually distinct center between the tile images) to estabUsh an extended outside guide along 
the outer length of the waterlock channel and establish the outer waterlock barrier for water 

30 flowing in the channel. The groove 68 shown is also formed with a substantially homogeneous 
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cross-section along the length thereof, established with a root 80, an outer side 82b provided by 
one side of the lip 62, and an inner side 82a having a rearwardly facing surface extending along 
the datum plane "D". The lower surface of the lip 62 extends generally co-planar with the center 
root 76 of the channel 60, and the width of the lower surface of the lip is sized for side-to-side 
5 clearance or sUding positioning in the center root of the channel. The lower edges of the lip are 
further provided with comer breaks or chamfers along the length thereof for general 
correspondence with the taper of the channel walls 74 and side-to-side sliding relation 
therebetween. With this arrangement, the width of the channel 60 and the width of the groove 80 
are established to permit the lip 62 and channel 60 of adjacent tiles 10 to move sideways relative 

10 to one another, while maintaining the water-lock therebetween, to accommodate a change in size 
or position of adjacent tiles. The lip 62 sUdably positioned on the taper walls 74 provides a 
tendency for automatic centering of the lip 62 in the channel 60. 

[0056] The self-adjusting, self-centering side arrangement is tolerant of installation 
positioning inaccuracies, and therefore promotes ease of installation of the roofing tiles 10. 

15 Initial positioning of the tiles on the roof is not critical. The installer may be off by a dimension 
such as approximately inch as the tiles are laid into position, and tile will automatically self- 
center to the appropriate position, thus providing a labor saving feature as the installer need no 
longer be concerned with critical alignment as involved in the installation of many prior and 
conventional composite tiles and shingles. Even if vertical alignment chalk marks established on 

20 the roof, to establish horizontal spacing of the tiles, are slightly off location, the self-centering 
interface between adjacent tiles will result in the tiles automatically centering into the proper 
position on the roof This self-adjusting, self-centering arrangement also accommodates 
expansion and contraction of the installed tiles due to environmental temperature changes, as 
well as flexing and bowing of the tiles such as from being walked on, from repeated wind 

25 conditions, and from flexing or bowing of the roof Altemately, the self-centering, self-adjusting, 
side waterlock may be provided with the self-centering action established between tapered walls 
defined in the groove 68 and the terminal edge 62 of the channel 60 configured as a lip engaging 
the tapered side walls of the groove. 

[0057] Tiles 10 in accordance with the invention are also imiquely adapted for ease 

30 of stacking and handling. In particular, the front and back sides of the tiles are provided with 
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designated aligned locations that are spaced top to bottom and side to side, such as generally 
proximate the comers of the tiles, at which there is estabUshed stracture for stacking of tiles and 
maintaining the stacked tiles in a stable, stacked, generally horizontal position. At such 
designated stacking regions indicated at 88 in FIG. 1 (shown in dashed lines in FIG. 6) p roximate 
5 the nose end comers of the tile 10, the thickness between the top surface 24a of the images 24 
and the bottom surfaces 28a 4 8a-of the reinforcing ribs 28 is established at a dimension equal to 
the thickness between the top surface of the shelf 30, inside the alignment guides 44, and the 
bottom 58a of the stacking and positioning lugs 58 , such established dimension beiiiR designated 
at the stacking height "H" in FIG. 9 . As shown in FIG. 9, this arrangement maintains stacked 
10 tiles in parallel orientation, and thereby promotes ease of carrying in a stacked condition, and 
ease of stacking and shipping with a low profile support provided under the nose end 16 of the 
bottom tile. 

[0058] A composite slat e-image ridgecap trim piece 100 for use with the slate tiles 
10 is shown in the drawings in FIGS. 13-18 . The trim piece is provided with two connected side 

15 walls 102 set at an appropriate angle therebetween for the roof grade, such as, for example, 90 
degrees or 1 18 degrees. The trim pieces are molded with a substantially constant wall thickness. 
Side support edge formations 102a extend inwardly from the side walls to define support 
structure along the length of the sides, inwardly extending lips 106 are formed at the ends of the 
trim piece, and inside reinforcing ribs 108 are integrally molded between the sides across the 

20 connection therebetween. In the embodiment shown, the side walls are connected with an upper, 
relatively narrow horizontal wall 104. The outside lower portions of the sides are tapered as 
shown for transitioning between the face of the sides and the bottom edges. 

[0059] A positioning ridge structure 1 10 is formed proximate one end of the trim 
piece 100, extending outwardly from the side walls 102 and the connecting wall 104 . The ridge 

25 110 extends transversely with respect to the axis of the trim piece, from the top of the trim piece 
to proximate the bottom of the sides, and projects outwardly to a height that engages the end lip 
106 formed on the inside of the exposed end of an adjacent trim piece when installed onto a roof. 
The ridge 110 establishes a suitable minimum length of the piece to be overlapped by an adjacent 
trim piece when installed on the roof, such as, for example, between approximately two to three 

30 inches, and simultaneously establishes a water barrier with the adjacent installed trim piece. 
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Fastener locations 1 12 are defined in the end of the trim piece 100 that will be overlapped by an 
adjacent mstalled trim piece. The ridge 110 provides a water barrier for the fasteners, and bosses 
may be optionally provided surrounding the fastener locations, as discussed above, as a further 
barrier against water reaching the fasteners. The end piece shown also includes support ribs 1 14 
5 formed along the inside of side walls 1 02, extending inwardly therefirom to the depth of lips 1 06, 
and located on each side of the fastener locations 112446, to provide additional support when the 
fasteners are installed through the pieces, and to assist in resistance to wind uplift. End trim 
pieces similar to trim piece 100 are provided to close off the open end of a ridge. The end trim 
pieces are provided with one end closed, with a locating lip on the inside of the other end, with 
10 suitable fastener locations formed therein. 

[0060] Briefly, a typical installation procedure for roofing tiles 10 will include 
preparing the roof deck with underlayment, eave metal, sealant, water and ice shields, snow 
guards, ridge/hip vents, flashings, vapor barriers, ridge nailers, EPDM roofing sheeting to 
establish a waterproof structure such as on low grade of sever condition roofs, and installation of 
15 other roofing components, as desired. The tile layout is then established. This will typically 
involve marking the desired horizontal spacing of the tiles with vertical chalk lines spaced at the 
width of the tile, (e.g., 24 inch spacing for 24 inch tiles), and securing horizontal battens 
vertically spaced on the roof, either approximately equally spaced for equally spaced rows of 
tiles, or spaced for a gradient vertical exposure between rows of tiles, with the maximum spacing 
20 at the maximum vertical exposure for the configuration roof tile 10 (e.g., 10 inches), and securing 
hip/ridge trim nailers along the ridges of the roof For tiles to be installed directly onto the roof 
deck w ithout battens, the vertical spacing for the rows of tiles will be marked directly on the roof 
deck. The tiles are secured to the battens (or to the roof deck), one row at a time, in a random 
pattern, and the roof is finished by securing trim pieces to the hip/ridge nailers, and applying 
25 adhesive/sealant as required for the roof configuration. 

[0061] The tiles 10 are generally positioned on a horizontal batten 142, with the 
positioning lugs 58 engaging the top side of the batten (see FIG. 10), to obtain approximately 
xmiform vertical positioning and exposure of the tiles. The tiles are secured to the batten with 
fasteners through the fastener locations 40. As required, the tiles are cut with a saw to fiU non- 
30 rectangular spaces prior to being secured to the battens. The tiles may be secured to the battens 
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with either nails, or threaded fasteners for optimum resistance to wind uplift. The tiles are 
secured from right to left on the roof for the tile configuration shown, beginning with the row of 
tiles at the bottom of the roof structure, and progressing row-by-row up the roof. To achieve a 
staggered layout between rows, one row begins with a full-size (width) tile, and the next row 
5 begins with a tile that is cut vertically along the starter alignment guide 46 at the center of a tile 
image to obtain a reduced-width tile. With a first row of tiles in position on the roof, the tiles of 
the next row are easily positioned by simply aligning the edge of the tile with a half-joint 
aHgnment guide 46 on the tile therebelow. The self-centering channel waterlock interface assists 
to ensure that adjacent tiles are properly positioned. To achieve further random, staggered 

10 pattern, the notch 50 enables selected tiles to be secured to the battens in a slightly raised vertical 
positio n, at different vertical exposures such as shown and designated Vl-3 in FIGS lOA-C . 

[0062] Further installation and other details are shown and described in the 
VANDE HEY-RALEIGH MFG., INC. "LIGHTWEIGHT SLATE - INSTALLATION AND 
SPECIFICATION MANUAL", 10-2002, attached hereto and made a part hereof by specific 

1 5 reference thereto. 

[0063] As further illustratio n of an alternate embodiment of the present invention , 
a Double / Spanish-S tile configuration is shown in FIGS. 19-20. To implement 
impl e m e ntation of the present inventio n with these images in an altemate embodiment, the 
Double / Spanish-S tile images are formed in the rectangular image section 14 of the-tiles similar 

20 to tiles 1 0 in place of the slate images 24 therein . In this instance, the ¥ha-open end trim pieces 
are provided with a curvature complimentary to the tiles as shown. Positioning/water dam ridges 
are provided spaced from one end, lips for engaging the positioning ridges are formed on the 
curvature longitudinally proximate the positioning ridges for engaging therewith, and fastener 
locations are provided in the ends to be overlapped. The closed-end trim piece shown is 

25 similarly provided with a positioning ridge and fastener locations for connecting to the nailers. 
Additional images of any desired configuration, such as shake images, may be presented in the 
image section 14 of the tile 10. 
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Abstract of the Disclosure 

A composite roofing tile with multiple tile images is adapted for presentation of the 
individual tile images in a non-repeating manner, and for interlocking with adjacent stacked and 
installed tiles. 
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